The histone variant macroH2A interferes with transcription factor binding and SWI/SNF nucleosome remodeling.
The unusual histone variant macroH2A (mH2A) has been associated with repression of transcription, but the molecular mechanisms by which it exerts this function are unknown. Here we have identified a mechanism by which the different domains of mH2A may be involved in the repression of transcription. Evidence is presented that the presence of mH2A in a positioned nucleosome interferes with the binding of the transcription factor NF-kappaB. The nonhistone region of mH2A was identified to be associated with this interference. Importantly, the presence of macroH2A was found to severely impede SWI/SNF nucleosome remodeling and movement to neighboring DNA segments. This property of mH2A was demonstrated to reside only in its H2A-like domain. A hypothesis explaining the role of histone variants in transcriptional regulation is proposed.